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Lake Powell Pipeline Project 
FERC Additional Information Request Schedule B – Item 11 

 
Exhibit E 
Geology and Soils 
11. In response to our comments on the PLP, you revised the description of the South 

Alternative in sections 5.3.1.1.9 and 5.3.1.2.2.7 of exhibit E to state that all excavated 
rock would be used for the proposed project and assume 75 percent of the rock 
would be of suitable quality for pipe bedding, backfill and road construction.  In 
section 5.3.1.2.4.7, you make a similar assumption for the existing highway 
alternative where substantial excavated rock would represent 51.5 percent of 
bedding needs.  By making this assumption, little or no aggregate import would be 
required. 

However, our review of the new rock strength information provided in table 3-2 of 
Final Study Report 4, Geology and Soil Resources, indicates that few rock types 
along the alignment may meet regional standards for hardness and would be 
acceptable to use as bedding or road construction materials once crushed into 
aggregate.  In your response to our comment 20 on the PLP, you state quantification 
of the rock quality along the alignment is not yet possible.  In order to complete our 
analysis of the potential need for and effects of importing aggregate for proposed 
project bedding and road construction, we need information for two scenarios—one 
with 50 percent of the rock excavated being usable and 50 percent being imported 
and the other with 25 percent being usable and 75 percent being imported.  Please 
provide revised quantities and source locations of aggregate materials from 
commercial sources under all alternatives for the two scenarios described above. 

 
UBWR Response: 
 
It is important to note that Table 3-2 of Final Study Report 4, Geology and Soil Resources (Table 
3-2) only presents the probable geologic material at discrete locations along the alignment and 
does not attempt to identify or characterize the geology between the stations identified. The 
material quantities presented in Exhibit E and Final Study Report 4 Geology and Soil Resources 
were determined from data including published USGS geologic mapping of each alignment and 
field reconnaissance of surface geology along each alignment by professional geologists. Tables 
2-1, 2-2 and 2-3 provide the types and lengths of trench construction which would most likely be 
used along the alternative pipeline alignments and the estimated material quantities generated 
during construction of the LPP project, based upon the likely trench sections and lengths of 
different pressure classes of steel pipe as a result of the pipeline hydraulics. 
 
Tables 2-1, 2-2 and 2-3 identify by alignment stationing (to the extent possible) the most likely 
geological strata under the identified alignments based upon observations and interpretations 
made during geological pedestrian surveys as well as reviewing geological maps prepared by 
USGS. Tables 2-1, 2-2 and 2-3 for the Proposed Action, Existing Highway Alternative, and 
Southeast Corner Alternative alignments, respectively, show the assumed condition that 75 
percent of the blasted material would be suitable for use as pipe bedding. Please note that for 
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clarity, the portions of Tables 2-1, 2-2 and 2-3 pertaining to steel pipe pressure classes are not 
shown. 
 
Each alignment – Proposed Action, Existing Highway Alternative, and Southeast Corner 
Alternative - was separated into six segments, which are identified in Figures 2-1, 2-2, and 2-3, 
respectively. Note that all of the segments are identical among the three alternative pipeline 
alignments except for Segment 4. Segment 4 is the portion of the LPP project where the three 
alternative alignments diverge from the common alignment on the eastern end of the segment 
and subsequently converge on the western end. 
 
Based upon the earth material estimated to be present, three trench sections were identified as 
most likely to be used during construction to install the pipe. These three trench sections are 
shown in Figure 2-4 and consist of trenches resulting from blasting/excavation (blasting) only 
(Trench 1), a combination of blasting/excavation followed by ripping/excavating (excavation 
over blasted rock) (Trench 2), and ripping/excavation only (Trench 3). 
 
Tables 2-1, 2-2 and 2-3 first show the volume per lineal foot of trench for the three possible 
trench sections using the dimensions shown on Figure 2-4. Note the relative volumes per lineal 
foot – 6.82, 7.54, and 9.6 cy/lf – for Trench 1, Trench 2, and Trench 3, respectively. This is why 
the Existing Highway Alternative generates the largest volume of material even though it is the 
shortest pipeline route. A larger percentage of the material which would be encountered along 
that alignment is excavatable with no blasting required and as such Trench 3 would be the 
prevalent trench section used to install the pipe for the Existing Highway Alternative. 
 
The three different trench types are color coded on Tables 2-1, 2-2 and 2-3, and Figures 2-1, 2-2 
and 2-3. Red shows portions of the alignment that would require blasting (Trench 1), green 
shows those portions which would require a combination of excavation over blasted rock 
(Trench 2), and yellow shows those portions that would only require ripping followed by 
excavation or excavation only (Trench 3). The column labeled “Excavatability” identifies for the 
particular portion of the alignment in terms of the type of trench that would most likely be used 
and thus determines formulas used to calculate the amount of blasting/ripping/excavation, pipe 
bedding, and backfill necessary to complete the work. Note that the portions of the alignment 
with the yellow color code have three different excavatability categories, ripping only, 
ripping/excavating, or excavating only. All three of these categories are assumed to have the 
same trench section (Trench 3) as shown on Figure 2-4. The “Description” column provides 
definition for the excavatability identified in the “Excavatability” column. 
 
The “Comments” and “Lithology” columns are populated based upon observations made during 
the geologic pedestrian surveys which were completed in summer 2009 and spring 2010 as well 
as reviewing geological maps prepared by USGS. The “Hardness” column lists the hardness 
description of the lithology determined from the geologic pedestrian survey based upon the U.S. 
Bureau of Reclamation (Reclamation) Engineering Geology Field Manual (Reclamation 1998). 
The “Unconfined Compressive Strength” column lists the compressive strength corresponding to 
the hardness as per the Natural Resources Conservation Service (NRCS) National Engineering 
Handbook (NRCS 2012). 
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At the bottom of the third page of each table (Table 2-1; Table 2-2; and Table 2-3) are 
summaries of quantities calculated for each trench type and material type. The quantities of 
blasted rock used to determine the amount of blasted rock usable for bedding (assumed to be 75 
percent of the volume of blasted rock excavated) are the total for Trench 1, 0.351 of the total of 
Trench 2 (0.351 is the ratio of the area of blasted rock to the total trench cross sectional area for 
Trench 2), the volume of rock from the Lake Intake Tunnels and Shafts (calculated separately), 
and the rock generated from the Cockscomb cut (also calculated separately). It was assumed that 
the blasted rock would have an expansion factor of 35 percent (FHA 2007). The total volume of 
blasted rock as defined above including expansion for the Proposed Action is 2,861,380 cubic 
yards. From the total volume of blasted rock, a quantity was calculated for that portion (75 
percent) of the rock assumed to be suitable for use as bedding and for that portion (25 percent) 
assumed to be unsuitable. For the purposes of this calculation no consideration was given to the 
hardness of the blasted rock, although rock was determined to require blasting based in part on 
field observations of hardness during the geologic pedestrian survey. Of particular relevance to 
FERC’s Additional Information Request Item 11, it was determined that for the Proposed Action 
the volume of rock assumed to be unsuitable for use as bedding (25 percent of the volume of 
blasted rock excavated) would be approximately 715,345 cubic yards. This can be seen at the 
bottom row of the box in the summary area entitled “Check Assumptions Regarding Percent 
Suitability of Blasted Rock.” 
 
Next, consideration was given to the material hardness of the rock strata identified. It is assumed 
that “Hard” or “Moderately Hard” rock as defined by Reclamation would be suitable for 
blasting, unless it was located adjacent to a Trench 3 area or if information in Table 3-2 indicated 
it would not be suitable for use as pipe bedding. Hardness values are shown in Tables 2-1, 2-2 
and 2-3 for Trench 1 and Trench 2 materials. Material classified as “Hard” by Reclamation has 
an unconfined compressive strength ranging from 7,250 psi to 14,500 psi (NRCS 2012). Material 
classified as “Moderately Hard” by Reclamation has as unconfined compressive strength ranging 
from 1,810 psi to 7,250 psi (NRCS 2012). It is assumed that Trench 1 materials would be 
suitable for bedding and that Trench 2 blasting materials would be suitable for bedding if it is 
either adjacent to a Trench 1 area or if Table 3-2 supported its inclusion. Of particular relevance 
to FERC’s Additional Information Request Item 11 is the box in the summary area of Tables 2-1, 
2-2 and 2-3 with the title “Check Assumptions Regarding Percent Suitability of Blasted Rock.” 
Using the criteria defined above in this paragraph, the blasted rock for Segments 1 and 2 are 
deemed to be unsuitable for use as pipe bedding. The volume of blasted rock deemed unsuitable 
for use as pipe bedding based on hardness is approximately 103,133 cubic yards. This amounts 
to approximately 3.6 percent of the blasted rock being unsuitable for use as pipe bedding vs. the 
25 percent figure used in Exhibit E. This demonstrates that the assumption in Exhibit E for the 
Proposed Action that 75 percent of the blasted rock would be suitable for use as pipe bedding 
and 25 percent would be unsuitable is conservative. Furthermore, the assumption that none of the 
rippable material or excavation only material would be suitable for use as pipe bedding also is 
conservative. Therefore, under the Proposed Action (Table 2-1), it is highly unlikely that there 
would be a need to import pipe bedding material from offsite sources. 
 
Under the Existing Highway Alternative, Table 2-2 shows that assuming 75 percent of the 
blasted rock is suitable for use as pipe bedding, there is an insufficient quantity of blasted rock to 
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meet the LPP project needs for pipe bedding. Approximately 1,040,447 cubic yards of pipe 
bedding would need to be imported from offsite sources for the Existing Highway Alternative. 
 
Under the Southeast Corner Alternative, Table 2-3 shows that assuming 75 percent of the blasted 
rock is suitable for use as pipe bedding, 694,639 cubic yards would be unsuitable for pipe 
bedding. Using the hardness criteria as described above results in 103,133 cubic yards of 
material being unsuitable. The percentage of blasted rock deemed unsuitable based on hardness 
criteria is 3.7 percent of the blasted rock volume. Under this scenario as well the assumption that 
75 percent of the blasted rock is suitable for use as pipe bedding is conservative. Again, the 
assumption that none of the rippable material or excavation-only material would be suitable for 
use as pipe bedding also is conservative. Therefore, under the Southeast Corner Alternative it is 
highly unlikely that there would be a need to import pipe bedding material from offsite sources. 
 
As requested in Additional Information Request Item 11, Tables 2-4, 2-5 and 2-6 show material 
volumes under the Proposed Action, Existing Highway Alternative, and Southeast Corner 
Alternative, respectively, assuming 50 percent of the blasted rock would be suitable for use as 
pipe bedding. Tables 2-7, 2-8 and 2-9 show material volumes under the Proposed Action, 
Existing Highway Alternative, and Southeast Corner Alternative, respectively, assuming 25 
percent of the blasted rock would be suitable for use as pipe bedding. Tables 2-10, 2-11, and 2-
12 summarize the volume of pipe bedding material that would need to be imported for the three 
alignment alternatives assuming 75 percent, 50 percent, and 25 percent of the blasted rock would 
be suitable for use as pipe bedding, respectively. 
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It is unclear to UDWRe what “regional standards for hardness” and what “would be acceptable 
material to use as bedding or road construction materials once crushed into aggregate” that 
FERC references in Additional Information Request Item 11. Neither the Arizona Department of 
Transportation (ADOT) nor the Utah Department of Transportation (UDOT) list hardness or 
strength requirements for pipe bedding or aggregates used for roadway surfacing (ADOT 2008) 
(UDOT 2012). 
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